. These and other analysis indicate that GLAS will meet the stated measurement requirements. A factor that is not realistically included in the simulations is the much larger effect of multiple scattering for a spaceborne measurements (Spinhirne, 1982) . As shown in calculations, the effective penetration into dense clouds is enhanced due to forward scattering.
The GLAS instrument is designed to meet the stated measurement requirements under all conditions. The worst case conditions for lidar measurements are when there is a bright solar background, for example when the background is a dense lower cloud or snow and there is a high sun angle. The narrow band filtering and small field-of-view of the GLAS atmospheric channel is designed to provide adequate measurements in these worst conditions.
The GLAS instrument is a nadir viewing laser radar system. The transmitters are diode pumped Nd:YAG lasers operating at a fundamental and doubled wavelength.
The wavelength, pulse rate and other parameters are listed in table 2   Table 2 . GLAS instrument parameters PARAMETERS:
.532nm
Laser There are three lasers, each rated for at least 2 years continuous operation, that would be used singly. The receiver is dual wavelength. The 1064 nm channel is the primary signal for surface ranging and from dense cloud tops. The 532 nm channel applies high efficiency GAPD solid state detectors for photon counting signal acquisition and is the primary channel for atmospheric signal acquisition.
As stated an important aspect of the 532 nm atmospheric receiver channel is the small FOV and very narrow band filter to minimize the solar background noise signal and enable daytime observations.
Since dense cloud signals will saturate the photon counting, the full atmospheric signal is also acquired with analog detection at 1064 nm and 75m resolution. A high, 92°orbit inclination for the GLAS mission permits good coverage of polar regions. Spinhime, J. D. and S. P. Palm, "Space based atmospheric measurements by GLAS,", in Advances in Atmospheric Remote Sensing with Lidar, A. Ansmann Ed., Springer, Berlin, 213-217, 1996. 
